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section S1. EC and BKG luminescence on the molecular scale
Scanning tunneling microscopy induced luminescence (STML) on C60 thin films permits the study of exciton and plasmon generation simultaneously. Raster scans of C60 result in electroluminescence maps (or equivalently, photon maps) which show at each tip position, the measured light intensity for a given tip injection current. The light intensity is defined as the number of photons per second counted by an avalanche photodiode detector (APD). Figure S1 shows the topography (a) and the photon map (b) obtained in a single measurement. Excitonic and plasmonic light coexist, originating from a compact emission center (EC) and the background (BKG), respectively. The EC contained within the hexagon in fig. S1 resides at a screw dislocation. Its emission spectrum (fig. S1c) exhibits a sharp excitonic emission line (see also Modelling photoluminescence requires a minimum of two states, a ground state, and an excited state. In contrast, electroluminescence requires a minimum of three states because producing an exciton needs the injection of a hole from the tip, the capture of an electron from the substrate, resulting in the formation of the excited state.
The hole trapping rate constant, k1, is proportional to the tunneling current (I) with the prefactor being the trapping probability (i.e. 0< <1)
In this model, electron capture from the substrate requires the prior trapping of a hole. In C60 thin films, the trapped hole attracts an electron from the substrate through Coulomb interactions to form an exciton. Figure S2 shows a schematic of the rate model with parameters derived from the inverse of the rate constants which describe the dynamics between states.
fig. S2. Scheme of the three-state model. (A)
The three states labelled ground state, charged C60, and exciton correspond to those described in the minimal electroluminescence model. (B) Radiative decay from the excited state to the ground state has a time constant τ X . (C) Excitoncharge annihilation decay from the excited state to the ground state is introduced in the model through the current-dependent time constant.
Time resolved electroluminescence experiments performed on ECs suggest that the electron capture time in C60 thin films, , is on the order of 1 ns, therefore
The exciton decay occurs with its intrinsic lifetime, . The exciton lifetime measured by a Hanbury Brown Twiss-STM set up 2 is on the order of 1 ns, therefore
The rate equation model can be solved analytically for the time-dependent occupation numbers of the three states: ng(t), nc(t), nX(t). When a recombination event has taken place at time zero (initial condition of the solution), the probability for another exciton recombination at time delay is given by The detected correlation rate is much lower than that predicted by the function D due to nonradiative recombination, finite coupling of the exciton to the far field emission, and optical transmission and detection losses. The overall transmission after accounting for all losses is estimated to be ≈ 10 -4 , thus, the experimental correlation rate is 
From equation (5) we obtain the time-averaged photon intensity ( ) in one detector as a function of the tunneling current 
Equation (6) does not yet include the current-dependent exciton life time reduction. To do this, we introduce in parallel to process k3, the non-radiative charge-induced exciton quenching of the exciton by k3'. This process is linear in the current with an exciton-charge annihilation efficiency
This modification turns the list of substitution parameters (4') into 
section S3. Fits of P(I) in Fig. 3 The optical emission spectra and the ( ) curves depend on the lateral tip distance from the EC and the total tunneling current. In Fig. 3 of the main manuscript we present an example of tuning the bimodal electroluminescence by these two mechanisms. Here we discuss the fitting of ( ) curves in Fig. 3e using the function
The plasmon generation and detection efficiency ( ) is found to be rather constant across the C60 terrace. In contrast, the trapping efficiency ( ) strongly increases when the tip is positioned closer to the center of the EC. On this particular EC the annihilation parameter ( ) is on the order of 0.1-0.2. The value depends on the precise current injection position over a single molecule. Injecting current at positions where a molecular orbital-derived band has a higher local density of states (e.g. on top of a C60) changes the measured β with respect to injecting in a region where it is lower (e.g. in between molecules). Fig. 3 . The colored curves correspond to the experimental luminescence vs. current curves measured at the positions marked in the STM topograph of Fig. 3 of the main manuscript. The dashed lines are obtained by fitting with eq. (10). The hole trapping efficiency (α), the exciton-charge annihilation efficiency (β), and plasmonic quantum yield are listed beside each corresponding measurement. The curves are vertically offset for clarity.
fig. S3. Fits of P(I) of the curves presented in

section S4. Reversibility of the current dependence of the exciton-to-plasmon ratio
The optical emission of the exciton-plasmon bimodal light source can be current-controlled in a fully reversible way. The relative intensity of the excitonic emission component can be reduced and increased reversibly just by modifying the current passing through the EC. In Fig. 4 of the main text the data sets recorded at the same current have been averaged to improve the signal-to-noise ratio. Figure S4 shows the data in the original sequence in which they have been measured. Note that the data are normalized such that the current increase is compensated by a reduced exposure time. With this scaling the plasmonic feature maintains a constant intensity and the changing ratio between excitonic and plasmonic contributions becomes well pronounced. fig. S4 . Reversibility of the bimodal light source. Spectra in the sequence of their measurement. The color-coding represents the used current and corresponds to the one used in Fig. 4 of the main text. The spectra are vertically offset for clarity.
